−3 bar in a 20 seconds simulation. The net, forward (fwd) and reverse (rev) rates are shown in red, blue, and yellow bars, respectively. The content of each reaction index is shown in the table below. Reaction indices with zero events are not shown. The total event frequency here (total 20 seconds' statistics including the initial transient) differs from the steady state results shown in Figure 1e in the paper. The event counting provides a simple, powerful, non-costly approach to assess mass conservation at steady state and transient conditions. −3 bar. The Ni-Pt-Pt and Ni/Pt surfaces are shown at the top. As temperature increases, the rate-determining step changes from N 2 association to NH 3 dissociation on Ni and Pt. On Ni-Pt-Pt, N 2 association is more kinetically relevant but NH 3 dehydrogenation is also important especially at lower temperatures. On Ni/Pt, the dual sites render NH 3 dissociation on terrace sites more kinetically significant but N 2 association is also important. Error bars are estimated from the student's t-distribution with 95% confidence.
The RDS changes at a lower temperature on Ni/Pt compared to that on other surfaces due to a lower N−N association barrier. Error bars are estimated from the student's t-distribution with 95% confidence. Operating conditions may change the RDS. In panel (a) and (c), we re-plot the normalized sensitivity coefficient (NSC) for Pt and Ni to highlight the change in the RDS from N 2 association to NH 3 dissociation at 1.3×10 −3 bar when the temperature is increased from 673 to 973 K. Similarly, the RDS changes to N 2 association on Ni/Pt occurs at a lower temperature of 553 K at 1.3×10 −3 bar in panel (d). The lower RDS transition temperture is ascribed to the lower N 2 association barrier on Ni edges compared to that on terrace sites on Ni and Pt. We infer such a change on Ni-Pt-Pt to happen at a temperature higher than 1000 K. The NH 3 partial pressure may also change the RDS. For example, NH 3 dissociation is ratelimiting on Pt at 973 K at low pressure. When the pressure is increased (from 1.3×10 −3 bar to 1.3 bar), N 2 association becomes rate-limiting again. This dependence of RDS on NH 3 partial pressure can be rationalized from the fact that NH 3 adsorption and dissociation rates increase with increasing NH 3 partial pressure and N 2 association becomes rate-limiting. 
Supplementary
Thus, the proximity factor is 1 , for reactant-like TS , for product-like TS
